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[0002] /N-K^^O«^yK^»S*5^^»***^* VCM (Voice Coil 

Motor) t£¥<D&m*-**mmmffl~r%*-*v : 7'<'<te. w.m*~?zmj&irz> 
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A#^a5&iffi$;h,5£W>lcffi&R50^ 

tItH]^A2i,^»iiitiS[Hll^A2<7)SfeA^^iffi^^t^^^^nfc« 
#lR6<^ <HB;i£o 

[0005] rcDJ:5^#^i-6rt-C\ BtfOjEjBtftffilllg&H:, mghmmm&Alfrb**-*=i 

A^*^^^$^S^tt>^SteA^^^S^^5E^mffiVoff^M$tL 
fc^»Hi*III18&A3^ ^!J)^i|>Stl]^A3^m^I^CTf+»^fT9i:^^f+ 

lOOi, £#x.5 0 

[0006] c<D^HjiStliiii^A3^3^^^— ^fci/cl&fH-srfc-cN St/tffl[a535ffl*^^ 
iooasA;fc£*^ny*©JSfflsicfg»ia«^ 

HI&§A2/^<£> 

ffl^3J6S^tti||«llII6A3T?SJp«£EVoffi:Jt«$tt, SS»HiMSlEll&A2a»&<Dffl;a 
[0007] iot, SKfiiIi*^^100(4, 9vy9&ttbtlZb\^mJtML, %<o 
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[0008] rcDi9^bT, mmmn\^&A2frb<Dmfi&mmmj£voHk-&vx*7±yh 

[ooo9] m7<D£y\zmj&-t&^bx\ mffi,^—?<D^—?^4^L(Dftuufc(Dtemmz-£ 
<>x±ztt7±vh%Mm~t-z>^btfx%z>-t)K *:<7>*7-tvhmmtstiz>^x\ *g 

T^ca^-^ir^h^ i mmmm-rz>tcib<Dmffinw:tfbtbx\< \ 

[0010] roj^F^ffiSr^T, ^mi^ Ummt:fc£V)m£.-ttt7-teiyh$: g l&lftfc: 
[0011] _h!E g tf}*mj&-tZ>tz.*bK, s£mW<D^— ^K^M^te, Mc^r— ^c£Hr- *=m> 
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m&tBtfevxmx-irzm&mmtRk. ^k^mv^c&v^ stride- * 

k%<Dmmmm&mn(Dmt)&mmt)b^xm^^ mz, mu^—^^Mz 
mjikvxmz*&&kbh^ mmmimtiRz$mifcm2mti(DMifr\zm^^xm 
y^yh^^x, ffitzmm&mM(DMmm*mk^xmm*7^yh&m&-tz> 

[0012] *&mfc£z>b, ^-?F74s<\HKm&fem^(Dmmm%mk^x*7±yh$: 
o-&mv£<, Kmmtfbfttcwmmmi-zM&zmm£^%^kfrx%z 0 

fflW-fZZk&XgZo X, *7^yhmnmz&\<^XffiW£m%&n?Z.kX*r—* 
\ f 7*'<<D®mfc&n?zk&X'%ttito,®MMzib^ 

z>o mm&mm*ib<Dy s i?*/i^j§r&mmL>x, ^m&nm&m&^'t^ 
^k^x^tc^^y±yhmwux<Dm^m^m^h(Dki-^k^x^ 0 

[0013] [BlMeJ&W©*— ?h*7'(;<<Dffij$,%7jkTz?&y?mo 

[814/^811©*— *h*7^s<fc£^XW.m*r—*7!)mW}£tiZ>^-- Y*r^?<Dmj&* 
[|H4B]|llicD^e— ^K^/<(cj:oTM^— ^^|g^^tt?>/^— V^j^wmtfL* 
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Loon] i ^mfcmmmmmw 

2 CPU 

11 S»J$P[H5& 

12 m&ikmmm 

13 D^iaB 

14 ADgggHUBS 

15 ^7-feybaiJ|C|HlflS 

16 ftgni& 

Rl, R3—R6, Rs }gfet 
R2 

A1.A2 glbig1BIII& 
[0015] I^Tfc^KolllS^IBSrBISSr^flau-aKW-t-So 0114, ^*»^fli<D^- 

[0016] 01©*— #\^4'<&mi&+z¥uii&imm&mni}±* vcMtKXomm*'- 

-*^frLbmmsb(D&m&<DW£&AZi£tiX i £— ^=-f/v-LH:*5ttaiSSjB« 
JES:tftlili-53S»ie*ftmiHlBSl2i:, CPU2^*5V>Ti^^ffi[iI8&12^)^©^mm-^ 
J;9iS^$tu^«»J^lHls^ii^^ai^^)K«ja^©ffi«^^i-5«WJ 
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[0017] r^j;5^¥^^aiHi^ffi^v^^-^K^<^tg^^^^, mm®- 
m 

mff#^£<5v vC, ^-^^^L^i5f£-rm^e«r^:^-f--5ffi^$iJMf -^^CPU2 

[0018] X, $?&4&ffi0S&12te, E]2^-r«t5^s m7^^miu^^, ^Rl, 
R3-R6S.t/pT^^:R2S.t>^t!jii1>S[lIl^Al ) A2£H;t5^t>^ HJC, 
Jt*BIUKA2d^©IH^S:AD^lfei-5AD^4jllHlBSl4i: % AD^H!^14^<£> 

^^-T S^-fe^h^lElgSl5t, AD^miHlBSl4^^(DtB^^^-ir 5 /h^# 

ius§i 5xfem£fttt7^yhZMW^zmwmm6b%m^Mn\mm6frhm 
tj&nz^zMt^&mm^tvxcp^fcmti-rz. 

[0019] rcDj;9t-«^$n5^®^miEl^l2^*5VNT, ^Kl±ti|>I[R!&&A2 Officii Vfi, 

s , ri, R2, RL^-r^i:^^, ^—^^/^^(Dmmn^mmiu^io, 

[0020] V=AX (IoX (RL-(R2/R1) XR S )+Vx + B) •••(!) 

ioT, ^®^R2^^itt^SU-C, RL-(R2/R1) XRs = OftZ>^tX\ 



WO 2005/020424 



7 



PCT/JP2004/011973 



[0021] ±^©J;5l!:RrasfietR2SrffflEU-rf>, ^K7^^^B$tb5Sl^iaftAS 

^L(Dft^^(D^^t;^RL/^bRL± ARL^b-TSi:, ^(^{fi^5± AV=±A 

fc, ^ffiJte20«ttffl[Sr3e3CU-C|g»*i}«|Hll5A2<om** s e>± AV=±AX 
A RL x io^tS ^ h«JEESrl»*$*S^KdS*)*. 
[0022] -©fift^bKiJ;?)tta^^fca^^*yb^l»*^5feJ6©#fifcjcov^T, 

^Lft?:R2d^R2± AR2^^b-f-5t>^t-r§ir, ^ir^h A Vb^m&snR2<D-*& 
fetflt^'fb*^OBS#?r(2)^«t5^i-?)^||dSfcS 0 3\ AD^miUg&14c7)m^j 

&vc/2vibt£z>bbk\z^ o~2n-ib?£%m(DT^*/ism-%-frmt}£tiz> 0 mm 

©W^7lSV^tb5^-7-feyhAVtt % (3)S:coi5^*i-^^^^ o f^xte, 1 
^X^2n-10tt^T'fc5o 
[0023] AV=AXIoX (AR2/R1) XRs •••(2) 
AV=AvXX •• (3) 

X, ^^R2?rAr2#tC^b-r6t><^iU ^b*AR2^XX Ar2£^LVv& 
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(Dtt&b* Ar2k bvk<Dmffi& (4) tt>£5ta&£tl& 0 iot, «T3BS#iR2©ig 
mm-i, *<omWt¥&& &r2bVXn\fyHz.&m£tiZ 0 ~(Db%, BT3ESt(LR2Sr 
> m3<D&?\^m,mm*br2X2n-U Ar2X2n-2, Ar2X21, Ar2X20^ 
te&W.mz&m£fttcm.tfhRiil, Ra2, — , Ran-1, Ran£ % ^gfetRal— Ran^rtv^ 

ifiR2£>ffi£iHaR2W:, 0^R2^ Ar2X2n-KD^fflT^b$-ti:-5rir^-C#6c 
[0024] Av=AXIoX (Ar2/Rl) XRs -"(4) 

X, ro^^R2(D^{|i:<7)^r^fi^Rx(= Ar2X2n-l)£U u c£^ *££aRa 

1, Ra2, ~, Ran-1, Ran(DUmm^ti^tl, Rx/20, Rx/21, Rx/2n- 

2, Rx/2n-l£/ c £6 0 w©ffitn:tfRxfcEiteftJEVci:©BB«38S % (5)5£©<fc5K:^£ 
H3 0 iot, m^itlo^^ittUT, Ife^tliiRxSr, VcXRl/(2XAXIoXRs) 
fcUTfctobfcl^U ffitnRxSrJtBdilteuC, «^Io^, VcXR1/(2xaxr x x 
Rs)tb-Tb«*>JteV\ 

[0025] Vc=AXIoX (2Rx/Rl) XRs —(5) 

^tL5o flP*>, MOSh9^**Tk(kKi\ l^k^n^S^C)^ON^ttSi:, ®$tl 
RakO«ttffidS^*«^2©«tiLffl[id!jPj|[$tl/i a % X> MOSh^^^Tk^O 
FF^$tU5^,^^RakO^ffi^^^R2<D^ffi^*P^L$n^>rti:^5 0 

[0026] *7-feyh»[j|ciHij»i5-c?w:, &r s ^—#^si'L^&mi-z>wmnffi%obis 
tcb^(DADmmmm4^h<Dmt!xi^m^^x\mw^i6x*m^^y 

^(^AD^miHl^l4^^cDa^X2^^^^,|gKm^^IoCD^(DAD^^|l] 

^14Offi^X2^^iE«]S^^0(D^t(DAD^miHlg&Offi^jXl^^i-5o 

"C> -O^U^diSX2-Xl^S^V>-C s MOSh^i^^Tl—TntDON/OFFffflJ 

[0027] C©«t5^7-fey^»|HllSl5dS«j^i-S^^, *^I^1©^-^K7 
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b^fz.mxfo<9, X, m4Bfimffim-V&Z>o X. [SUA^&^T, V^^)T22^h 
1&23^(DXfa%m-f5:ft)r>aj)m%^y}?21<Da^- K£-fr<5;^ft£^U X, #23 
f)^^^T22^(D^^m^yK^hi)m%^yV21(DT^u^ K^S^ft 

[0028] gp*>, ^^yT22(Drtli(D^-MI{|iJ^^5/K21^^^$^T, ^EPDb^ 

mixy^r- ?=t-f^um%&-tz>z.bx\ °s^m#iR2<Dm.mmwtfc-rz> 0 3^ 

[0029] <£oT, #23^fC^K2l£^£^fc^, ^^U^S-f5»J« 
^^SiEcDfiiT^O-e, AD^mHIS§14^^cDm^^tb?)^ir5/b^x2-Xl^ 

^(Dtcib, mi&zfr^m&ttR2(DmKm&, Rx-Ar2x (x2-xd^^ 
^tL?>o x> 7^^vT22{zmn^v2i%mmisi£tcm&. ^-^^^uzw^ 

&-(x2-xi)t?£z> 0 ^(Dtcsb, m^ti^^m,mR2(Dm:mm>, Rx-Ar2x ( 

X1-X2) bWtfe£thZ> 0 

[0030] r(Dj;5^«^U/c^^ie^tti[lJi^l2(D^^^i!]^^o^-C, El5S.tJ?[g]6 

(D^^^^—h^mm^xmm-r^ 0 x, n=4tu AD^mni^i4TMtvh(D 

^v^Wf mz.mm£tlZ>h<Db-tZ> 0 IP*,, ^^£^2^ ®^jfRx/20, Rx 
/21, Rx/22, Rx/23£&5J£ijLRal ( Ra2, Ra3, Ra4£, iStrCRal— Ra4^:tt 
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[0031] z.<D®MmmmmsM%:£ti5b%. *7±yhm&m&i 5^ (24-1)10= (10 
00) 2&fc*f9*K:atL-c, lmnconnzm^ -rom *asy— M£#*.e>*i3Mos 

9 Vv^Tl flS0FF££*v5i±ife te, 2— 4«r g <£> ro j tcffi S w- js ^ 
^.btL5MOSh7^^^T2-T4^50Nt$tL6o iot, ^ffi#LR2te N jg^Ral 

&LffiflSffi£ttfRx/20fc&J5. 
[0032] ^LT, m23\zmn^vV21*^mt5^X*7±yhl)mM£tlZb%, m5(D&K 

L^#t^^|g^^;^ 0 ^ So 20 g <Drt§|5^P5/^C2^A^$HS^> 

^■fe^^#[HlSSl5^ % AD^©SSl4d»P>©tti^jXlS:®U^5iAy-C, (Xl-8)1 

[0033] -£LT, 05©<fc5fc^ 3o g Ort|fP^ny^C3dSA^$ix5^, /UU^m 
ti^5MWiMM<DtiMffi.&lE<DliM.bt£Z>iob-?%>o * 40 g coi*|g|^P^C4 
^A^^fc^C, AD^miUSSl4^^0tiJ^X2^^.^A/T\ (8-(X2-Xl)) 
10**«>5i:it>H:, (8-CX2-X1)) l0i:&34eVh<7Mf *SrRr3Bg#tR2fcm;&i- 
5„ iot, (8-(X2-Xl))lO^^,4tVh^f#^J;oT, MOSh^v^Tl- 
T4<DON/OFF»Jfl=P£;ftT, ^W&^2<D&famWLfeZftZ> 0 

[0034] SP*> % rt»^ny^C2^^feix/t^fctt^^fem*XldS(100l)2'T?J>?), 
rt^n^C4/^£ib;n^^ 

Xl-8) 10= (0001) 2tf*-7^ybmWmm5fc&M£ti 

•So 

[0035] X. foUWytCAfr^TLbtlZb, (8-(X2-Xl))10=(1000-(1011-1001) 

)2= (0110) 2ds^-7-feyh?aii[iaKi5T?*«)feix-c, Rras«ttR2m^-^.fenayt 

66, 2, 3^g<Drij^t@^^f^5y^h^^tt5MOSb7^^T2, T3 
aS0FF£&h,5£H>^ 1, 4#f g©roj^*g^-rsm^sy— hjc#^.P>n<5MOS 
h^^^^Tl, T4755ONi^nS 0 T3p»#CR2J2, j£*tRa2 

, Ra3£ON£&5MOSh7^**Tl, T4idSE^Ifcga*$tb^HB^«7t*, 
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[0036] X, rt^n^C2^^^^tl^i#^^iZ i *^fcm^Xl^ (1001) 2X^19, |*J 
^n S /^C4^#x.^/c:i#(^^iZ i *^fcttl^X2^ (0111) 2XhZh(Db'$-Z> 0 
^<Db%, fom?*v?C2frJ*z_tbtiZ>b, ^HJjJSl6^-^x.W7-feybtbT, (XI 
-8)l0=(0001)2^7-ir5/h^[US§15^^$HSo 

[0037] X, rt*P^ny^C4iS#^.e>tt5i:, (8-(X2-Xl)) 10= (1000- (01 11-1001) 
)2= (1010)2^^ir^h^[HlS&15T^*ibtlT, ^'«^R2^;iib;ft5fc 
#\ 1, 3^f g^rij^BSi-am^y-h^^K^SMOSh^^^Tl, T3 

h7^V*?T2, T4^0Nt$tl^ 0 Z.<D£?K-rZ>ZtX\ RT&iS£tR2ra:, ®#CRal 
, Ra3i:ON^^6MOSb7>'v 5 ^T2, T4bfrm^mm£thfcW;Mbtj:Z)tcbb, 
^(OmK^WSji^RK/ 20 +Rx/22£&5 0 

[0038] m^, 7>y^VT22\z.m%^vV2i%^m&^x*7±yhi)mM£tiz>b%, m 

#=ts(;VUz.&iffi1-Z>mWsWfiL$:Ob1~% 0 -ebT, 2o @ (Drt»d^c2^A^^ 
n^t, ^-fe5/h^|@]g§1575^ AD^miE]if&1475^0t±i^JXl^^.^Ay-C\ (X 

i-8)io%mwmm6K^tt-7^ybbisX&m-rz> 0 

[0039] -tLT, 06cDj;5^ 3o g <Dft^a : y^C3;^;':£;ft5^ ^—^^/VUZ.^ 

^&mmmffi.<DmM\m:^.<D\)M.bt£z>-iob-tz> 0 ^<£>m> 4oi^rt^n^c 

4^A^^tLfcit^, AD^^IHSSl4^^(7)tti^X2^^^-T:\ (8+ (X2-X1 
))lQ*i£.lbZ>bbh\^ (8+ (X2-Xl))10^S4t-Vh^f ^pJ^^LR2^m 
^-T6 0 ioT, (8+(X2-Xl))10t^4tVh(Dm-^^J;oT, MOSh^v 5 ^ 
Tl -T4(7)ON/OFF^$iJ^p$^T, ^mmftR.2<Dfcmm^Wtl£&foZ> 0 
[0040] IP^, rt^^n^C2^-^^P ? ^ / f c ^^^^,^^ l/ f ct i 1 ^,xi^ (1001) 2Xm, 

rt^n^C4^^^^fc^i^^m/cm^X2^ni011)2^fc^(^^ 
6o rt^n^C2^x.^-5i:,^lH]ii§16^4-^^-fe^b^LT, ( 

xi-8) 10= (oooi) 2&*7±yhmn\m&i5\mm£thz> 0 

[0041] X, ftn?W?C4&J*x.btlZ>b, (8+ (X2-X1))10= (1000+ (1011-1001 
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))2= (ioio)2^7-feyhjsannnsi5-c*«>p>nT, ^mmR.2\z.s-k.httf>fc 

ti^- MC-§-;t£>*l5MOSh7>'S?;**T2 l T4d?ON^$tbS 0 -<7}£5^1"*<5 
r^T% RT3EfegLR2«, JgtrCRal, Ra3£ON£fc5MOSh9^;**T2, T4irflSil[ 
^J^^$tbfc^ffi^5fcfe,^cD^^^^jtR x /20+Rx/22t^S o 
[0042] X, ^^y^C2^^htltct^\cm^^tLtcmtjXUHlOOl)2X^h'0, ft 
SP^oy^C4dS^b^fci:t^Wl^5i*h,fcW^X2dS (Olll) 2T*?StOt« 0 

-8) 10= (0001) 2^7-feyh^^LlUSSl5iC^$tT^> 0 
[0043] X, PlU?tiy?C4&-$z.tbtlZ>b, (8+ (X2-X1)) 10= (1000+ (0111-1001 
))2= (0110)2^7-feyhSS[j?[IllKl5-e^:«>e>tbT, ^I^fctR2^x.^Sfc 
2, 3#t B©rij»^^i-5fl|#^— hfc^6>ixSMOSh9>^^^T*2, T3 

asoFFisnsfcirfc^ ix g (D roj tz.^i-%it^&y—hK-$-z-btiz>Mos 

YTs*?*9Tl t T4&ONb£ftZ> 0 ^(D£?K-r%ZtX\ *!mi&ftR2te, }g#LRa2 
, Ra3£ON£&3MOSh^>^Tl, T4i:^B:^lJ(^^ttfc^«it^Sife*, 
*©Sft«#J8tftttRx/21 +Rx/22£ft5 0 

[0044] ±iz6Lfc^n-etL^>M^J;5^»]f^-rsrt-c\ gf»*B*BlEllSA236>boai^j*^ 

%W*y?C5&J§-Z.tbtltiib^ AD^mtHS&14^^Offl^^(i001)2^5 o ^<Z> 
££\ «*IUB&16W7-feyb(0001)2^||[$tuS^:Je>, «H£IHISl6d»e>ffi^S 
*L5tftajf&#©fl«s (1000) 2irft£ 0 
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